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nhittzmmt, m-tm-^mw^immb. * 

»it*ftKiJ^T» J»-*mfi K'J 7 URttt*-** 

■i * > & at- h z t * &Wl t 1- * it#jg i lemons 
[r*# 4 ] m-mnm k -j ? mh« * m~ mmmitm 

*) garo -9 *> <D—-%<ofai& b & * Jf £ -x. e ? * -> -v 
JSL^Jf tc^* ^Aisitm^SKJ; »), f&TjO'ii^ 20 

o ffli^o -5 *> <7>— ^ <o^i$L t % h m £ mw^ <o^m.mm 
xb&tti:mz£*)i&f&i,tz'ik. zomkm^nj *>& 

•tfcftfcmtti:, m-bm—<o£mr$lz&i&W5 fc, * 30 

m-mv.w. K'j7m*i n=*mstt«j »? ^ t * £ 
[»*« 7 ] ku7 h ®«*s «t vm-mns 

&W*)mt$L<OW.j5<Dm&m$ y#, Mac J: v»£fc 
«fc 0 Mit £ nfcjBtt'&^aW*:*^. 

8 ] m - mnmaw £ y P a*as 

-jgmsiK'j 7 m*o»*»*-yn * vm^z 

[Ii*a9] «-»*ffltt««)«i*<0«'&»* y P *** 
K 'J 7 h SttOStea- ?yn©l. 2 ^JJTf 
iSit 8 i=K«^jB&£-#*#X 

[«*Jgl 0] «-*«iHft«D»)flS*OT*lc^«ttai 
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£ + 9 KEHOfiff 

2] (iio) wr*&z>zbZ!$WLb 

[0 0 0 1 ] 

tati-tttc, *7«s-cii^^t-rs^jp n /i^ 
feft*«F804*a*jt«:«x.-&MosFET mmr- 
hmm.mj)m\-7>~sA?) , igbt h ^ 

[0 0 0 2] 

l±, IGBT, /M*-n7>^^ y^*-K^ 
[0 0 0 3] iOWlKtttSdfttti LT, K«;7h 

EP0053854. USP5216275, 
USP543821 b&±l} ! *&W<r>&m%ih\Z 
- 2 6 6 3 1 1 ^2;W.lZffl7jiZiXX^Z> 0 
[0004] EI18I±, USP521627 5(rg§^$ 

ixtz*m&mm<7>— mmm-eb z&mmo s f e toss 

tii K'J 7 1 2#n K'J 7 h^lSl 2 at pit®*) 
mHi.1 2 b bfr^ttbHimv nfgb $fLTv»4jS3J*#« 
6?lT-^)*o 1 3lip7i;vfli*, 1 4 l±n+ V-7.fi 
it, 15lir-h#fe^M, 16l±r-hm®, 1 7liV 
-7m@, 1 8Ji KL"f >mST-** 0 nK'j7hfIif£ 

1 2 a t ptt«J»)ffl^ 1 2b«H K'J 7 m»£oittt 
^><7)lin K'j7l-fai 2 a-Cfeitf, JilTT'li n K'J 
7 hmHtl 2 at pttWom&l 2bttK'J7Hl 

2 tPf^lt tc-r^o 

[0 0 0 5] :«KU7H12 (iCTxIf, n* Kb-f 
1 1 £-9-7*7, hU- h i: Ltik> + vt;uffii:i 
•J, ^«t(L<75n^£ffiSL, S-KfiUUn* Kl^-f>J§ 
1 1 lciti--& H/>f^ 7f- >^LT n K'J 7 h^Jt 
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1 2 a t Ltz&. IK h Vs + toVZ.*****' *JHfeU 
V0OO6] 

[0 0 0 7] 

[SfeSfrWBftLJ: 7 ki-*»Hl USP5216275 

ms?rVB t-r&t K>j7Hi2«)iinu 

0. 0 2 4 Vb 1-2 [//m] „ n K'J 7 hfg&l 2 a t 
p K'J 7 h^i*l 2 b Dflb £ 1^1 C7f&%0 

*fiEr**fci-4 *&®«JK* S 7. 2X1016VB 
-0.2/b [cm-3] -C**-5>i: LTV^ 0 -(gic Vb = 3 0 
0V. b = 5/imfc«3ei-*fc. K'J7 h«l 2<0JP# 
(±2 3^m. ^*Mfe»BEIi4. 6X10iScm-3£ft 

Zo M$.-m<DWi&<o7fim®)m.m± 5 x 1 one*-?** 

liS£^ii^®£TEiifti$*l5-t';&fto *>ffiJ/ti: 

T^at-Jbi. ±lc«»ffc<tfe<05IW> EPO 0 5 3 8 
54. USP5438215J3J: If ft RJ¥ 9- 2 6 6 3 

[0 0 0 8] L*U «a©lBt»***#*^'»=MtT 
14, «RSii4x» f - > 7& X Tfx- M9 * v V JUjfcK X ft 
Mtb&Z-li. USP521627 5 t m CESI£tex.T 
v>ft 0 4f^¥9 - 2 6 6 3 1 l^au*JV»TI±*7t. 

[0 0 0 9] JiLtOJ: 0 ZWLmz&^ftWOE&U. 
[0 0 10] 

fttz'KMt, m—tmz.<03iWNHzi&W.tn l mt, 

mr-itm.ffi.z%Li-tti>\z*-7Vimr-ii&2.it-f2>m- 
mw.MF>)y hm®tm-mwmti:W')v%t&t*&s.iz 
&m.Ltz&mp nmtzffiki>mm&*m&m=F<Dgug. 
7?i£uj3v>T. m-muMY*) y hm&tm-mmmtt 



4 

gici: *)Ml$.i-Zi><Dt-?2> 0 
[0 0 1 1] -< ^v&Afc^tfftJfflStt. *>-&*l;ffl<7) 

* hJt<DA§v> Y l/Vf^xtf^-»jPSi:J: 9 3c 
$-fft X d ft^SUJt^Bjta^ftv^ m:>f*>ttA 
i4. i»&*EE*S£x.fc#*'f *>&A-C<fcft«><7>t1- 

fto 

[0 0 12] r«i 9 KinilSi±*3:x.T#m&A1-ft 

[0 0 13] -f ^" >riAl- <t o TUfiSfc^ilS — 

<>, f fc<4*Bjo><b<OTF#&& ©ifi:flcftKJ:o-c 
[0 0 14] xfc* : ?#v + ;Vi£iS®rt^©^>& ! ftl©t!t: 

[0015] m-mm.w. K^nat ^-«mstt«) 

t) t <r>W35 4r ^ffig <T> JS3g L SIS* VJT^Wto * *A 

!8.-f2>X&-c~i> x ^ 0 $iWi5^e>7p&.%B&\t& ! tti:mt 

(4*. M*WP^tcS-& : Sr#^^S.7jO^* i Jg®:T-^ 

Jo 

30 [0 0 16] ±tZ<OX i 4*tt-C«it*itfciB«'6-** 

») «»OR*0«** * y * T > « x 4 •) A ^ ^ 
totfj. S-g-gH^y^ «x i *) Aitt^i4> ^2 

[ooi7] m~ mnmttm •? $ y P 

-«SK'J 7 h^ltOS-S-S? yn J: *)m^i>0)t-t 

-6 c jeziwaftt**)**©**** yp 

I K'J 7 H^g^? y» i 9 «v^i:ii« 
left ^o7t^-»«S!^* s ^K^S'fk^^-f. 

[0018] f-illttf "Jl^S^^y 
p #8-itIK'J7 hf*0ft**Sy.01. 2<S 

^ y P t«JHC«-*«ffl K'J 7 Hi«tO«^$ y„ 
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<, K^fc^fiCJ: 9*ate»#*»fe*L4 J FE 
:ti:iic ±ffi£ (1 l 0) ffiti-tLif, ^*>aA 

[0 0 2 0] 10 

Ltzm*9tvui. ttirnm^, JEii*&m*WYt 

Uv^ 0 

[Hi&ffiii] mi (a) (i. ^^cohjsw i <omm& 

&<om izmmU MS. -5 * * ^\ * *>ffl#(i 

[0 0 2 1 ] Ell (a) Kj3V>-C. 2 1 lifiJg#L<£> n + 
*y-K». 2 2 (in "7 Mf M 2 2 a t p4±ty*)ffi 
i*2 2 b t#»ftSfttv^ 0 «±±n KU 7 hfS«2 
2at pft«J*>S«2 2 b Sr^fc^Jp nJf £ KU 7 
M22 £Df^,r <hKl-& 0 SffiJf tciip + T S — Kff 

«2 3 **®js;s*LTv*a 0 p + ry-K^2 3nSM 

L T 7 / — r'lES 2 S 7j T > n * z/ V — K/H jgjsi L "C 7J 
V- Km® 2 UPKlfbtLX^Zo nK'J7h««2 2 
a^J:tl f pft-SJ»?««2 2 b spffiftKii* h^>f y 30 

[0 0 2 2] JH^M T*B#U(i. p*7;-KS«2 3 
HnK'J7h ^iA 2 2a KIE?U*&A £ *U £ n + 
*V-KI2 1 * h p ftffl 9 2 2b CtiF^ftA $ 

[0 0 2 3] HtsUTxmzii, £2***n KU 7 HI 
^22atp ft-gj ») iS2 2bt <7>3fc?iJ p n jf K^a* 

K'J 7 hSIM2 2at ptti2J^$Si£2 2 b t«r^StZ® 
$1" J: »K nK'J7hiit2 2ai3<J:{;pftg) 40 
D«i42 2 bBOpn8^tS2i^ nK'j7h« 
i£2 2 a is J: p ftSJ 0 ffi*S 2 2 b ^«*fpJ(Cl£*« ■> . 
L**fcM1»Op'H:SJ*)1jg«2 2b43j:cfnK , j7 h®« 
2 2 a*?>ffiSli#zt#*O"C^Zft#*flf^J^S& 0 
ftoT, n K»J7 h««2 2 a WittMStitfti: 
t&X£Z> 0 

[0024] n K'J7 h 2 2 a t p ft#J 0 fltt 2 2 
b^O$I ( Xn . x P ) (i. Jrti^tKDmZ (y n . y 
P ) i*)/h?<ioTV^ e Z<D£7lZ*ftll£^ 
& n KV 7 h««2 2 ai5j:D f ptt^0®iS2 2 b O*! so 
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jif^fcftua. Xn=Xp35 ? 2ilV^o 

[0 0 2 5] 0 2 (a) D 1 *OA-AJSlCf&oT 
^FttftStft^MfrEL rail (b) iiB-B«Rtc?&oT<D 
^#&»«flMM|jEk 1^11 (c) liC-Cti:i&oT(7)^ 

**ft«£T** 0 El 2 (a) tcj3V*T*i, nK'j7H 
tt2 2 a t pft«J*?HJS2 2 b t*^£tCES$tlTV^ 
£o n 7 Hi2 2 ali, xt^^yt^Iti,^ 
frb\ll^-tt1&{®)m]£X$>t) ^ -*pftfflij««2 
2 bli-f *>&X&±ZfffrMmz£ >5M^fLTv^(7) 
T% S»Offl»U«K^E#E?>it&o H2 (b) iz^ 
T(i. fEffiri^OlfclfcKJ:* p + YJ- K®«2 3 tCflE 
£ p ftffl »> ffi* 2 2 bO(Jt3rt&-3fl:aflE»*3^Afeii, 
MKftJSiSOn* * V- KJf 2 1 ^StLtv^o 112 

(c) iz&\,*xi>^ mmfrb<Dts:mz£2> P + 7;- k 

ffi*2 3 n KV 7 h£Si£2 2 a O^-^^ffi^ 

*u HtCffi^cOn* * V- Kit 2 1 *|«Ltv^ 0 
[0 0 2 6] Mil^ 3 0 0V^7^O^*-KtL 

<h^,o n+ * V- K« 2 1 OJtffiStJiO. 0in-c 
m>f^ 3 5 0 ^m, n K'J 7 hi«2 2 a 

( x n ) ifcffiSt 0 . 3n-cm PF#&%SJK 2 

X 1 016 C m-3) . K'J7H2 2 <omZ 1 0 /a nu p 
tt«f3««2 2bO« (x P ) 3^m (i-4*>*>, raC 

2X1 0i6cm^ p+ YJ- K««2 3 Offitk** 1 
/im, il^ftigsxi 0i9cm-3T*i)^ o n KU 
7 h"S*2 2 ztptety*)mi&2 2 b ^^^StCEML 

^oipl^: L^tttL^^^^v^d t n^^> 0 got, 

[0027] [13 (a) ^v^L (d) (i. ^Jfe^iJ 1 O^ 

^2 1 tftSftJtttOnlOt^ H/- aie 
^^v^^ffitcj: »9 n K'J 7 HS2 2 a ^^ft^^r^, 
[03 (a) ] o 

[0 0 2 8] CVDfii:J:^>^f>lltf?fi3 
/i mliitflL, 7*h'Jv^77-fi:j:!)8-7^^i 
tcJ&fcth mm (b) ] c ^*>&;u::i3v>Tte. -7 

[0 0 2 9] 11 7 m (flTB t ISi") >f^>2 a^-f^- 
>*iiAti tram ( c ) ] o lOOkeV- 
1 OMeVBi^aSWCM?^ W left 2 x l o» 
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& o 

[0 0 3 0] 1 *Bfe*LfcfiU P* 77- K 

®&2 3=Sr»M1-4^*^^B-<*>2 a S-gA-f* [PI 
® (c) ] o Unamffitil 0 Ok e V, K-X1B3X 
1 015 C m-2t Ltz 0 

[0 0 3 1 ] 1 0 0 OT:-ClB#BIJ!M&SLT-f 
LfcTOMfcfcfttt'ffcL, ^fig4-T--;VL, n K'J 7 h 
£Ii£2 2a, pft«J9«*2 2b, p»7/-FW2 
.3 0#fl(«ttrX^Ai"£ WB (d) ] o *V- 

Kt«2 7, 77- KM 2 8<7>5fcj££i3.r ftv^o-t 

[0 0 3 2] pftiB*><W*2 2 bJ^flEOfcibO'f 

««2 2aiOW|Opn«^li. S < "C» 5> 
[0 0 3 3] ftizmz-tf (110) fficoi 3 

[0034] i omm^y-i *- K»r*v»r 

14, nKV7H«2 2atptt«Hffli*2 2btll > 
^SJE<oeniD^ISILT, K'J 7H2 2tf&2.itLXm 

[0035] ee*«>j|uio*tt&K'j 7 vmzft^yj 

*-Kt?l4, 3 0 0V?5^©»E4:t*/:*l-l±« I s * 

7 hJBWTW&aUEfc LTI42 x 1 0"c m-3, g? 
4 0 ,nn|JfcH[T*ofc^ *mfcW0>m&4t ? 4 * 
- K"CI4, n K'J 7 h^**2 2 a O^fcfc&iftJKSrSS < t 
f;itt, -ewittci: "J K'j7H2 20fS«rI< 
t|/;fcK), *>mKk LTttft 5#©1 KftMT* 

[0 0 3 6] i©J:HSjl7JMt*llf, 77,^:? h 

j. e ? * -> -v >\>m *m.*>&tT tv^ se^i*tBit* 

* * -> -v -f *>ttJU9J:UtM*KJ: "K 

[0 0 3 7] H^n K'J 7 H«2 2 a <0te*3*< L, 

[0 0 3 8] HI (b) 14, ^Jfetaj 1 «!>SH&«tf>iH«'& 

y P )J f nK l J7Hg2 2a(5i?yni: | )S<4^t 
[0 0 3 9] t USKpfBD >J«J*2 2 b<Oi£$ y 
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p^, n K'J 7 Y®$L2 2 aO^J y n 4 »>»v>»"&i:: 
14, pttSJ 1 ?*!^ 2 bOT^Cn K'J 7 MHi*2 2 a 
tffti, ; £ m & f) , n-ztzn K'J 7 b ®J£ 2 2a 

0(OiTi:pft«)>3ll*2 2 broS?y P A 5 n K'J 7 h 
®&2 2 a©8£$ y n 4 * 7 KU n+*V 

-K12 1 4 ^ Kl-iO^Avv, 

[0 0 4 0] fiU ypfllKyii!lW<t4£ 
fc«4&Sfc&<at\ 2 0%SS«ri$^LT, 

10 y n < yp ^ 1 . 2 yn 

d s BK»)2-ogg[lc1-*o ifLl-4 0, 3fc?iJp nJf T-wlJ- 
[0 0 4 1 ] pft£J«)1K*it2 2 b©**y P *»<•*"* 
tc(4, -Y*vftAO^CDSP^JE«rjS<i-H«4*Av i o 

[0042] jiitwioai*^*-^^ 

n K'J 7 Ym&2 2b t p tti2J >) 2 2 b t <D¥W&3 
20 -2r*tt?«ft>fflft« l$Ol«f»* * B« i -f 4 £ i: 

[0 0 4 3] Sfct<B*CLT, p tfc« •} «* 2 2 a 
fc-xtf^v^/uifeK.* ■jJgj&U K-J — 7F*Eft 
^-ftVftALt n K'J 7 hffitt2 2 b£r»j£1-*it 

K1M2] HI 4 14, *%^<0^1i&^J2O®®-&^-f * 
- K OgB^KIr ® H f * Z> o 

[0 0 4 4] fliawi i Omm-s-y i* ^~ — r'c^i vtv- 
*.£I4, pftgj>33BJ£3 2 bOWS^otvifif 
30 $>z, 0 i4 ICiJV^-C, p tt-§J *J fl^ 32binK'J7h 
®1^3 2 a tOiK#l4, ( = *5cttKlifflffi) t^c 

[0045] HI5I4, 114 D - D^H?&o T<07f:*6 
SlitS^ia. -Cfe^o »Elftl4*t&*^L3t7F*6^Jiftff 
T-*^»o 1215 ICJ3V»TI4, p+ 77- KW3 3 IC^^ 

tt«J »JffiJ£3 2 b<OigS^A^^tL, 5Kfi«StOn 
+ * V— KB 3 1 A*3S*lTV>6o nK'J7hSJ43 2 a 

(4 e 9 * -> -v X- h z> ir- 1> u t?±5— 1£ ^nvom. s t- 
40 19 , fgjstaj i roi 2 (c) tmu^^^tte 

ho 

[0 0 4 6] %mm2<Dm&'£y4* - v<r>mm.i5%it 

LTI4, HI 3 (b) Oft, B<i*>2<04*>iZ\m 
lpjS*ffi*aa«l^S£x.i*» l 0 O k e 

V, 2 0 0 keV, 5 0 0 keV, lMeV, 2Me 
V, 5MeV, 10MeViv^iTi:^xt#IftA 
i-ni4*4 v^ 0 

[0 0 4 7] ifo^t, m^x-ik&jmWiX-hi>^- 
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SAt Ky 7 ^4-^r*§-i,^i*-5 0 
[0 0 4 8] [nifetfim hi (b) cDJ:7&j@g.£• ; $>' 
(a) &v>L (e) 3 ©jB***^ *- K© 

«j6*tt*ttW1-*fc»«Ill*OBfffiiaT**. 

I0 0 4 9] ^SfitOna^^^NtC-^OSM^^giV' 1 
i£ffe£i3C: &v> n + ii V- K/f4 1 *fcf&-?Z>o 4 2c 
li*«JftOn- W«ilt«-C*4o [H6 (a) ] „ MM 

[0 0 5 0] CVD&lz£*)mz.\£WmZmZ$33 fim 
Kif»U 7 * h y V^5 7 4 J: t)m— 1 
J&U (JSlTPtlEi-) -1"*>3 a £<f *>£A-f 

& [(^U ( b ) ] o JDoiSJEIi 1 0 0 k e V ~ 1 5 M e 
VWfrJUSfl&KJMtS*, *WtKfc2Xl 0i6 C m-3(C 

[0 0 5 1] 1 £Mi*Lfcfc, IWcl-T£ 

-v^.^ 4 iMj&L, b 4 * > 2 a m- >mx-r z> 

[mm ( c ) ] o tti&W.E.l± 100keV~10MeV 
H**Rtt£SE'ffcS-<*\ ^tc^2xi 0i6cm-3ic^ 
& J: n iZ-fZc 

[0 0 5 2] 4 ZmZLtzfe. p + T S — K 

ffii^4 3®fiS;0 7ti60B'f^->2 a ^^At-^ [I^JH 

(d) ] o iJDjSllffili 1 0 0 k e V, K-XflJ 3X1 
015 C m-2fc L/-io 

[0053] IGOO'CTi p^-'f^jwiiisi LTit / it A 

W&4 2 a. pft«)0ia4 2b, p*77-KSH£4 
3<9&ffiig£?&J3S;-f & [IbIIII (e) ] . n-iS«^4 
2 cli^*- K«P*»-Cli»e>-r, JB«0»Efii^» 

- KSgOJfM4-i5i^v>7'o-fc^^^T-f 
[0 0 5 4] Z(OMX"b, >f * VttAI*«>*J*llPa*ffi 

SPS 4 2bin PJ71- ®« 42ac(0r^pn 

[0 0 5 5] *nMM3<Dmm'£r<< *- Ki:j3v>t 
<> , n K y 7 h 4 2 a i p ft«) •) 4 2 b £ ti, 

7.mE<0EniDt-^LT, Ky 7 }-/f 4 2^2-ftLTW- 
ESrltdo Jfll±©«fc ? k -fit if, -f*>aAtMI* 

-So 

[0 0 5 6] HI (a) Oi7i:nK'J7hf«4 2a 
i: ptt«Ji?^4 2 b tHilimCSi^iz^ t>ftAL 
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[0 0 5 7] *Hlt«t?Ji, n**V-K*4 1*n- 
S5«iflSHg4 2 c t *4«»tft*«^OlS:«KJ: »J «flt 
LtzHkLtzVs n**7-KS4 1t4:^i«t7* 

+ 7 i^£;Bv>T&&.v> 0 

[0 0 5 8] 1I7 ICfev^T, 5 1 ti.&m.tn.(Dn* i) V- 
10 KJf, 52linK , J7H«(52aiptt5l*)ft52 
b K'J 7 hST£>& 0 SlM/f lcl±p + 77- 

KfH£ 5 3**©j£S*LT^.&o p«77-KSt5 3i: 
«MLT77-Ktg5 8* ! , n + * V — K® 5 1 tig 

[0 0 5 9] hi (b) (ommmtmcx o i;ax.s 

ftoTvv&o 1-£:fc>*>, Hi (b) O0l!T-ii, nK'j7 
h H*£ 1 2 a J. tf ? * v * J; ^> ^ <7)-C* *) , {5 

20 M3©g^^*-Krii, n KV 7 h^i&3 2 ad* 

[0 0 6 0] H8I±, H7 4'OE-E^(Z?&o^*6% 

&o 138 KiJUT, JlffiJf ©p + 77- Kffit5 3 KM 
§ n Ky 7 hffii£5 2 aO*M^c>Oifi:tktcJ:*aa^ 

[0 0 6 1 ] m 9 ( a ) u ( e ) l±. ^lljffiffD 4 <75 

- KJi 5 1 S-JKJSU n- iSStit:^ 5 2 c ©SlKP^f 
* > 3 a «r^A-r-2> [ID 9 ( a ) ] „ 2j[HimEEI4 1 0 0 
keVtL, K-X*{4^2 x l 013 C m-2T-^)-&e 
[0 0 6 2] 1 2 5 Or-Cftl 0B#F4Offitfe«ri3i^-3 
T, n+ * V- KJI 5 lt-ii-f*J:^»Cn K'J 7 
5 2a -kW^-fZ. mm (b) ] o ^oT, n- i^Sifl; 
152 cli^*- K«f*»T«i»?,i', ^^©itffi^ 

« [0 0 6 3] C VDfeU«t »5W^^Ip$^3 ^mtClttft 
L> 7 * h y 7^5 7 -< IC J: »)^— vT.^ 1 SrJg^L, 
B^>2a i-(*>mA-f2> [mm (c) ] o 
JEli 1 0 0 k e V- 1 0M e vr B ^ilMa5{l^k$^-, 
*&*twft2 x l 016 C m-3K£.& X 7 \z-fZ> 0 

[0 0 6 4 ] m— 1 ^^*L, pT7- K««5 
3^«07^i6c7)B ^ > 2 a ^ii*?fl?)UaAi-^. [ra® 

(d) ] o 1 0 0 0°CX- \&fT%m-MWl.. ^t>tAL 
^ttftSrffittffcL. ^fi^7--;H, pttiO*)^ 
5 2 b, p<77-Kit5 3^SttMt4 [f^ 
so H (e) ] o Z<D&. *7-KlS> 77-KlS<Oi 
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j£ £ £ -I & -f d -t 5r h o 
[0 0 6 5l«x-«f, 3 0 0V?5^O^*-KtL 

t & 0 n* * V - K* 1 1 W*H^*E^itS 3 x 1 0 20 
cm-3. 2 0 O^m, nKU7h««12aO 

M3/inu 1 X 1 0"cm-3, i£ffe8!£ 

10^m> ptt$J>9^ttcl 2 b<9(@3 ^< T^fcEfe 
ft£2 X 1 0i6 C m-3, p+ 7V-K«1*1 3©!fitW& 
^ 1 ^m, Rffi^*E%2lJS 5 X 1 0i9cm-3T-£>* o - 
1 S*T-«S:fi«J^S*ffT** & << * >ftAf -t t>*!£ 

[0 0 6 6] £<ra*U:LT, pft£J»)$H£5 2 b 

tttft«*5 2cti\ n* * V- Kg 5 1 

10067] Ell (a) <Oi^i:nK'J7h fgi* 52a 
t pftW5M«5 2 b fcS-tiJSmt^SU'f *>&AL 
T<>S.v»U £ fcHife0l2 ©i n K.4 * v&A*Siffcfi9 

[0 0 6 8] [||*6«5] (HI Oli. #5MlO|«6«5 

nw&'ky-i h'<oa»mmm-ci)i>o mi okssv* 

"C, 6 1 lifiSHiOn* i) V- KStiSo n K'J 7 b 
®«6 2 a tpftf i)IM6 2 b K'J 7 bJ| 

6 2 ©Sffi/f Klip + 7 7 - Kffi*£6 3 rt^S£,£:ft.Tv> 
£0 p* 77- K«JS6 3 IzmmLXTS- Km«6 8 
n+ * V- K® 6 1 »c*tt U-C* V - KSffi 6 7 A* 

[0 0 6 9] Ell (b) <7>WiWmtmc X n 1:^x4 

nKV7H^6 2a^iy ; pttf »)IM6 2b 
[0 0 7 0] II Hi< II 0 tf OE-ElglCj&oTW 

jsr-ix&o Hi 1 tc^3v»-c(±, ^®^iboS2:tS:ic x z> p 
.77- KHJ£6 3 utt**ffi*fe©*W*l£tfc-r®JS 
*itfcpttSJ*)**6 2 bO«K»##Jlf>ft, S^ft 
i£iJt<On + * V- KJf 6 1 rfm.flX^2> 0 n KU 7 K|S 
i&6 2 artO^ttttaK^Ji^L^ ft^Ptt*)")* 
it 6 2 b 4 o 

[0 0 7 1 ] El 2 (a) 4rV»L (e) i±, iffiW 5 <D 

- Ki 6 1 £©fi&;-f 4o 6 2c li^JSStOn- SS3fiftUi 
T-feS 0 [HI 2 (a) ] o 
[0 0 7 2] *(On- jt&jgjftJB 6 2c ©if IcSEftl© 
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5*»*U B-<*>2 a [EH 
(b) ] o 2 bli&AStt^BS^-T-ifc&o fttiKVEIi 

lOOkeV, K-XMli 7 X 1 012 C m-2"C$)-2>o 
[0073] 1 2 0 0 3 0B#H«H&SLfc&, ®Hfc 

H^Z-77^6«ritU P-f*>3 a£&A1-<5> 
[I^H (c) ] o 3 b JiftA^^/^PIE^T-^^o JJDJS 

mEli 1 0 0 k e V, K-X*I4 7 x 1 0i2 C m-2T-* 

[0 0 7 4] 1 2 0CCf^5 0ll$HttiLT, n + 
* V- KJf 6 1 \,zm-thin ICn K'J 7 h®i&6 2 a £ 
£Xfpti:®*)i&i$L6 2 b =Sr^fiE1-4o ftcT, n-iS« 
StS 6 2 c teVJ*- K«f*»-C«±J3Hb-f > ^*§<0»E 
«^FS6^<0*JZ«aii:ic4ao *-<Df£, p77-Ki 
1&6 3 JKfi£W7t*cOB-f *> 2 afc£A1-<2> [WH 

(d) ] o 

[0075] 1 0 0 otr- 1 mffl&MML, -i-xy&x 

Lttm®)*mWtL. *BS*T--^L, n K'J 7 h 
20 H«6 2a, pfflBDf*6 2b, p»77-Kf«6 
3 [WH (e) ] o -O^. *V- 

Ktffi, 77- KmffiWffM£££fcv>7'n-t.;*.£5fcT 

[0 0 7 6] BJiP A •JSv^tfc^^to^-r-, ±|B 

■ , .( i . > _ am ^ /v t_ ,1-—^. J x./ "T. -r> 4-B /V 1 - I J-4^-db/rItfc PH 

>&va^^-^JrNt-K (SBD) OSB^B/f® 

[0 0 7 7] El 1 3 KiSV^T, 7 1 lift)6SLOn+ * V 
-K«. 7 2li, nK'J7H»7 2a, pft«0«« 
7 2bfr5?44K , J7 b®T-$)^o nK'J7 
h««7 2 a pftffl»)«l*7 2 brt*gffiLTV*-C, n 
KV7 h flit 7 2atva7 h T «r JKffii"^> v 

[0 0 7 8] *^JfeWI6c0^ffi^'>3 ^^r-N^- 
KU45^Tt^ nK'J7FM7 2a^ pft«J«)«[*7 

3 7h+-lS7 8, ^ V- K«S7 7<03BfiS.«:i3w* 
so iiv> 0 
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[o o 7 9 j m^j T*n^i±, m i <o%mm i <r>?4 

n K'J 7 hfgtt7 2 alC K'J 7 hm«i*«Hi& 0 n KV 
7h^tt7 2a, ptt$J»?$ftt7 2 b©«H3 iO^SS 

[o o 8 o] in 1 4 it, m.mm 1 ti^#^7*o-t^-e k 

'J7H7 2 4-^L^3 0 0V?7^iD®g^>3 ? 

«*£ (V F ) , Jg*<ML(£1Bfltigfc9 0JBre% 
(If ) r**^>o v a v 8 t LTIi, 

to m^c>, (v F ) ia, 

[0 0 8 1 ] nmtb^m^Ll 2 b, p«#&*ffitt7 
Sitt, fo:ti:i9KV7H720fStil< 

[0 0 8 2] Z<D£ o lz-> a v ^-;!'J7N*- K 
iz is v> T g*i> T — &fi<) ta^M T * * ^ * > f±A 1 7F*E 

[*tt«7] Ul 5li, 7 K0»**jfflft 

-g-MO S F E TOgB^8ffffilI-r*^>o 

[0083] E3 i 5 iCjSv-T, S I iifii£wL<7> n * K i-- 
8 2linK'J7hiii8 2a, ptt<2J0SItt8 
2 b bfrb%&&Plp nHO K'J 7 hmX'&Zo igiWm 
Kli, n K'J 7 Ymt&8 2 a LT n * \ * JVffitt 

8 2d^ ptti2J»?fHtt8 2 bi:tSELtpfx*f« 
8 3 atf J ttl J t'tlM&^tlX^i >0 p 7 i ;MItt 8 3 a 
(DftBiZ n + V-7,$Rtt8 4 rfMf&ZtlX^&o n + V 
-*£gi£8 4 t nf-**^®*^ 2 d tCiitifcp') 
i^«8 3 a<DmW±\zti, y- M£lt&8 5 £:frL 
ty-HSl8 6^ tfw, n+ V-*fU£8 4 t p 
■>xJ^)J7 3 a 0«iBl:»ac8»t4 V-^1S 8 
7 74 s iS:tte>tiTv^ c , n * Kl"f >Jf 8 1 <O^M\zii K 
l"f >^g8 8rftS:l1bixX^Z 0 8 9 l±3EE«gi3 J: 

->'J*#*7.* (PSG) 5^£>&&o V-7,^g8 7li, 
l©iTl:til8 9^^Lty- hlI18 6<D±(c 
JlfiSfl*.! t tf&^o K';7H82©HK'J7h 
mt£3S*aiii*OI±, n KU y h^ttS 2 a T-**„ 

[0 0 8 4 ] fc-fc, nK , J7HM8 2atptt«|l)f 
«8 2 b £<7)¥®ft&iEB£i h^y^t L/c 

[0 0 8 5] *tz % SliOp^x^ISS 3aipft 
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SJ>)«tt8 2 b tl± 3 FlBtt4«tt* t ra*T4»t*ttfa:fe 

[0 0 8 6] ^HlfeM 7 Ogg^MOSFETCi3v>T 
4, n K 'J 7 h iitt 82a, pttlJJ *)i%®.8 2 b li, (2 

see <o eptjd \z g* t x &s.it l x mm t n m-r * t. <o r- $> 

[0 0 8 7] tcoWk^mt LXlt, 9 *ie«r 

wl&o $kMmi~-mi&m5<D^-ftifrbmmzLx, n 

* KW >«8 1 , n K'J 7 Mii« 8 2 a, ptt^lJH 
1*8 2 b f«t4. 
[0 0 8 8] ^V9*i"rA'&;\z£ *) , nft^i« 
8 2 d^^S^-^r^o MO»EIMOSFETill#K 

•3, Sll^p'JxJl/iiSSa, n'7-^ii8 4 

20 [o o 8 9] f&mtizx h&m&s 5* 

L, 7*h>jy# r 97-<t:J:i)**-Hfl8 6it 

*« »w«ae«8 9**aL. 7* k«j v/77-< 

>fcf&iz£ V-X1I8 7. KU-f >mffi8 Sisj:^ 

S^MOSFET^ttio 

[0090] Ml 5 (Oje«-s-M OSFE T (OiBI'Fii, ^ 
<7)J: d K&ifc*>*i.&o hme^ 8 6 ICBlT^jEO 

30 mJE^ensn^ t , v- v w&m 8 6 tm.t<d p 7 * ;v 

t$L& 4 ^ibRlcl^lCtnft^^IilS 2 d K&A 
Silfc*^**, n KU 7 MItt8 2 a^iiLT n+ 

■omsnzmt, kuossss, v-7>is8 7 

[0 0 9 1 ] Y-Y W&m 8 6 jEOSEEriq* * Cj 
n^t, p7i*|)S8 3 a co^ffiglc^je^fL^Ste 

ifiA^7^tEt*# <1-*t, ^&ptt«)t5«tt8 2b 
40 lip^i^fitS 3 al:^LTy-7,lg8 7fSfe? 
tiX^&VX, p 7 j.;Pffitt8 3 a t n-^Y^wl'ffittS 
2diOWpn J a , p ft«J •) ffii$. 8 2 b i n K 
•J 7 h^ttS 2 a top n}g-& J biJil/lll^^ix^v^ 
ptt«J»)ffltt8 2bi n^+*^«J*8 2 d tOBOp 
nS^f>fixf^5@#nf-t^;^i8 2d, n 
K'J7h^tt8 2a, pft^lJ^ttS 2 bftlZfctf-oX 

[0 0 9 2] 08x.l£, 3 0 0V^5XOMOSFETt 
Ltli, n K'j7Hit8 2al3j:y r P ftDi)®S8 2 

50 b<o^rmn. mi tmmt-ti, 0 ■z<Dm<v&®,<D^t&& 
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m 8 1 OJtifitfcl* 0. 0in-cm,S? 3 5 0/im< 
n- 8 2 c (Dit&tAl On- cm, p 7 J-^fS 

ft 8 3 aO&ffeilS 1 //m, &ifffrKttSft3 X 1 0 18 
cm-3, n* V-*fI*£8 4 <E>i£lfcSI£ 0. 3 ^ m, * 

W/F**»i§tJg 1 X 1 O20cm-3f*io 

[0 0 9 3] ^©meojsffigtK'j 7 ym*n-o®M 

M0SFETT-I2, 3 0 0 V f 7 A<DiiE.k1r Ztz&iZ 
li, K'J 7 H l 2 ©WMKt LTIi 2 x l one 
m-3, If £4 0 t^m^-^-Ch^tziiK #*ifcfl)<0jg 
g^MOSFETfli, n K'J 7 M«8 2 a^T^tl 
itJ££;«< Uitt> WiKl ») K'J 7H82 

*>»fiti LTiifcsfl-o l 

[0 0 9 4] mOJ?$<9itf * J *v*;W£gfc'f * 

ffftOFV- K* 7«tt#i**Silfca»^MO S F 
[0 0 9 5] HKn K V 7 FSIM8 2 a OifeSrSfe < U 

[0 0 9 6] MSI'g-MOSFETO^f^JcOBf® 114-0 
1 6 o iW^JT-li, n KU 7 h 8 2a, ptt 

3jr>fS*&8 2 bOTJI^ n- HSffiifiJl 8 2 c i) i ^>i> 0 

[0097] pft«HW8 2 bOJSS^ +»H*#t 
IfiOi 9 lC-€-OT*t-> n- ^StftJl 8 2c tfh^X 
Uv>. {IU n K'J 7 2 a t n + F'U-f >@ 

8 1 £: OKI-, n - iSffit/tB 8 2c t , * >iSSt 

3j»«t:i:f:45. i tz p ft«J •) flW 8 2 b frhl&ifik 

ssJianMMittfcifea* J fetm^is^ 

n- «Stn;^8 2 c ©ff*«iifc»>iP< »fc*v,».k 3 K-T 
< t <i> p ttijU 8 2 bOffS y P 

[0098] ig^Mo s f ET<r>m(o^m<ommm 

jg<Dp* n >9 9 F flit 8 3 b ^MLttOT^io 
n+ y 8 4 FbI p + Ffp£8 3btE 

7 t<0£te«tn;a s i&«$*>-£ 0 £ ^ P + =» > * * F 

8 3 b©i£1RSS* n* V-*SS*£8 4<7>&£<t 0 iS < 

[0 0 9 9] WJLOi d 4r*f&Wt***iB»*aia 

i±, nmm^Ltzv^ *- f\ va » h^-^n^ 

•Y*-F\ MO S FETUR?>1*> 

IGBT, ]FET« t^'U^, MESFE 
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[0 10 0] 

-<D3Z.Wt. Ztirtio^miz&tfbtitz'K.Mt, %— 
t*-o±ffiBU:, * > ttlt 4 »■*■ 1 1 i> \z * 

7 FH^ct^-^SSft^ 1 ) $I&<*Ht>^* < t 

[0101] fl&O— ;frOlSi&£:fc&JH±, i^*vt 

[0 10 2] if©7X^? FJt<£>7c£v> F V-yf-^ 

20 £3fe?!]p n^«dt5r^?S"C-#^o 

[0 1 0 3] •£ LT-^OJS*, 3fe?iJp n^O^*E%itS 

»ffit<o F U- Y*-7%f12L<0?!tM* im&lzLtZo 
[0 10 4] #SS"8t±, SUlJfflO^ift^l^V 1 

[ElMOffi#^SiW] 
30 [mi] (a) l±**83l!fc«lOiBS'fr2 r 4*-K0> 

n»HfSBi> (b) it^m<omm^v^ *- 

[112] (a) am 1 WHttlWI 1 Ojgg^^-f F'O 
A-A»t-?&oyi:^«*»flE«-*BI, (b) ti B — B #1 
i:iBofc^**iME»*H> (c) iiC-c«»wi&ofc 

[113] (a) ^v>L (d) lint&m 1 <0®«-&^^ * 

- F*OMitX>gJill-^L/w±^XSri:WgS^t0fMll 
[II 4 ] *5feWH«l« 2 <7?®«^^'f F'OSC^-BfM 

40 gl 

[i5] H4<7)^ife«Hl2W^e'g-^'f*- F'OD-D^ 

[16] (a) &v»L ( e ) <4|life^a 3 <Dj@^^-f * 

- F'O^diXgJUw^L/c^^XfirtOgB^Wffill 

[117] ^^^HiiS0!l4 (nm^y-i*- F'og&s-lSr® 
II, 

[gl8] H 7 <0*life«f!l 4 <Dmm&* r '( *~ F'OE-E^ 

[i9] (a) fcv^L (e) «i^Jfe0l4 OgS^^-f * 
so - F'O^ifiXgJUU^L^i^Xgr^O^Bfffill 



(10) 



&BB 2000-208 5 27 



17 



mil] m&mstDmm&yjt-vvF-Fmzra 

1 2] (a) &v>L (e) iilliSW 5 OjB»#^-f 
[HI 3] *»9Wt*li«6«>JB»*5/a * h*-/^J7 
[B14] *«WHifc«6 0ja«-fry3 ? h*-^»J7 
[II 5] *»9UtJfc«7OjB»-frM0SFETO*» 



[HI 6] gg#MOSFETO»MMI@ 
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